Mice that lack corticotropin-releasing factor (CRF) receptors type 1 show a blunted ACTH response to acute alcohol despite up-regulated constitutive hypothalamic CRF gene expression.
The purpose of this work was to determine the influence of acute alcohol treatment, injected intraperitoneally, on the hypothalamic-pituitary-adrenal axis of mice that lack type 1 receptor for corticotropin-releasing factor (CRFR1). CRFR1-deficient (CRFR1-/-), heterozygous (CRFR1+/-), and wild-type (CRFR1+/+) mice were generated and maintained under standard conditions. Homozygous, heterozygous, and wild-type offspring were identified by polymerase chain reaction analysis of tail DNA. Experiments were performed on 9- to 16-week-old male and female mice. All blood samples were obtained by rapid decapitation of conscious mice conducted between 10 AM-12 PM. Blood sample collection was completed within 20 to 30 sec of disturbing the animals, and all samples were terminal. Preliminary experiments were conducted to determine the time-course of the ACTH and hypothalamic responses to alcohol in all three groups of mice, and a single time point (30 min and 2 hr, respectively), corresponding to peak responses, was chosen to measure the corresponding parameters in all subsequent studies. In vehicle-injected animals, basal ACTH and corticosterone levels were statistically comparable in heterozygotes and mice with a null allele for the CRFR1 gene, although values of this latter hormone were slightly lower in the mutants. Alcohol (4.0 g/kg) elicited the expected significant (p < 0.01) increase in plasma ACTH and corticosterone levels in heterozygous mice. These responses were virtually abolished or markedly decreased, respectively, in CRFR1-deficient animals. As previously reported, constitutive CRF mRNA levels were elevated in the paraventricular nucleus (PVN) of the hypothalamus in mice that lacked CRFR1, compared to wild-type control mice. Interestingly, this was not the case for transcripts of the immediate early gene NGFI-B. When measured 2 hr after alcohol, PVN NGFI-B gene expression was significantly (p < 0.01) increased in both control and mutant mice, as were CRF mRNA levels in mutant mice, but the hypothalamic responses of the mutants were larger (p < 0.01) than those of the control mice. This difference may be due, at least in part, to the lack of steroid feedback in the mutants. These results indicate that although the intraperitoneal injection of alcohol remains capable of eliciting PVN CRF neuronal activation in mice that lack CRFR1, the ACTH and corticosterone responses are significantly blunted, a phenomenon believed to be due to the lack of CRFR1 in the pituitary of these animals.